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A DISJUNCT POPULATIONOFKL(ALY/>WS GLOHVI1S SSP. HK'OSTATA FROM
SOUTHAUSTRALIA

by K. R. Vmi lancoi ft?*, D. B. BnoMSMA1 & D. Nicoi.it-

Summary

V \n. i an' oeio.R. E., Hoomnma. H. B. & Ni- \u 1
1 0, (21X11) A disjunct population uL Muintyfi&to >:lnhulit\ ssp

bb'tWUBi IriHii South Australia 7hf//& fl- ^"'- £ Al/tt 125 i 1 1- 65-6^- 31 May. 2()ftl.

A population ol hiu-iilyptus xlohtilus ssp hia>su,lu was recently discovered al Ml Bryan ISA) whali is inure

Ihan fitjO km from die nearesi other population Ql this ta\on, The aim ol MtfS stud> was in dekTmine wheiher
(his pftptljftfion is llAtUTOj oi whether it might hu\i hern planted after ihe arrival of pastoralisJN io the area. To
achieve this iiini we used RAIT> molecular iuark-i aiulyMs of a targe 1 10 m diuim lignniuherous stand of fc_

•jfohulto '.sp. bicfi.stitht that roughly formed a ring The RAIT) analysis indicated no differences between nam
pies taken from the lieiHUtibeioUs stand, although individuals IVoin oulsidc ii were li 1 1 different from it and from
one another, lieeause die lignoiuhcmns stand ol f jjltlfauktt s.sp kttHiSMM i% likely to origin, tie fi'uin 3 tfngltf

individual and is very huge, it is likely 10 be Very "Id i possibly us old us 4IMX1 ycat.s) and this would imply (hat

the popiil.itn.ii was dot established hy pasloiahsls How UiU Ihe /' ffoMwi HKp hk'OilUUi heeiMiK established
on Mi Kryan ' lour possibilities ate discus>cd. manety, natural long disiaiuv -,eed dispersal, seed dispersal hy

luinians btHOre the arrival of pastoralisls. long Jistancc pollen dispersal and connection in ihe Victorian

lu< nhptu.s {•lu/nilns ssp. htiYlSUfttl fnieM in the pit .1

Kl 'i Wokhs. LitilMilulkM. clone st/e. R \P0, tifii.'tTprmlHV'.

Introduction

A population bf L'tmilypttts i*it*btttu\ ssp. bico\i> la

(Maiden, Blakeiy & T SimuU Kirkpatr. WHSrccemly

discovered at Ml Bryan SA (33 ,J 26' S. IW 57' tit

by IT Bales. This population is unusual in thai n is

more than oOO km from the neaicsl known E
ylcbuht.s ssp. bicoshaa population (Olvvay Ranees.

Victoria* and is the only papulation of that species

west iif the Murray-Darling drainage system The

population is situated on ihe slopes ol' a Ingh cijgc

souih-west olthe suiturnl ol Ml Bryan, al an altitude

between 6X0 and 89Q nr, The entire population

wonststs of approximately KO apparently very old,

large individuals and between IttO and ISO "saphno

sUlgc-
1

individuals with a sleni diainelerol less lhan

300 nun just above ground level. Small seedlings al

Ihe cotyledon to ihe fifth leaf-pair stage were
observed al the sile in !<->%A>7 but seedlings w. re

not observed in August 2001?. They may have1 been

trmoved by sheep. The population has a, raiijLV of

approxinialcly 1000 rri and forms Lhroe snh

pupulations se-pat'iticd by c. 200 m each, tbc wesiern

sub population being Ihe largest Sapling sUeje

Bulled ol IM.un Setniu- ^nt'l ' \«)petuiive Reseiireh O-nire tor
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imlividuals weiv more plentiful in. although noi

reslneled lo. the relalively lower elevations within

the population. The L. gfobullft S»p. hi'amoiit Irees

ranged in height from less than 5 (o IS m, The

uiiiletstorey was dmntnaled by nalive eras.ses and

iierbs. all hough some MfuctisHtiriint Vtrrifillnta

(LumT t. Johnson ami timutria \/v""vo C'av

nvcuired within the popnlalion. St\ plant spceic-

occurring al the site are classified as rare of

endangered, namely. Asphmhun jhihrffijbtfttm Cav

Deiwatlia tli'tt/ntxtt (K Muellj B. 0- Briggs tV

Ihiend.. fhuutumfhent (UtUtita K. Br, e\ DC
Lt'pidimn psrutht uisinmtnttm ThcIL Olvuria

pamtusa Hook. -.sp. paimaxa, and RhoJitnfhf

untlwnuviUw (Sprengeh Paul G. Wilstm (l\ J. l.anti,

pers. comm. 2000) No other euealypls neeurred wilh

iuu-iihphis $uhiiltta ssp, hicosiutu FftKhei dt>wu Mf
Bryan ihe ssp, hinrsntia population ts grassland

ilown m midway on ibe south wesiern slope. Below
this grassland is open /:", fernowlon F. Muell. //-.

fu>to.\a i; Muell. ex Miq. /.A. \crtici/Lit(t woodland.

The local area is one of the coldesl in South

Australia, with the nearest temperaUiiv-reeordine

wealher slalion al ^^ongala leeording average winler

minima of 2.5 * C and an extreme (July) minimum of

minus ft,2
fl (\ (he lowesi in SA (Bureau of

Meteorology: luip://wvvvv.BoM.r.()V.AH/elimate/l.

In euealypls. vceelaltve propagation occurs

l h rough lignotubers. A bguotuber is u semi

subterranean woody mass of stem-like tissue lhat

y.ives proieetioil lo a large reserve olepieormic buds.

These allow rapid regeneralion after stem destruelion

oi diinmue by lire or oiher causes (Jacobs K'V
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c h,iUawii> I°on). Ijunotubcrs occur in the majority

of J:uitil\f>fn\ [L HeVil.) species at suim- tftSgc ft

their life pyele t Jacobs l

a 55r Repealed damaye lo a

title LTin result in extensive li^notuhcr development

imJ t'oimation of a muhi-slcmmcil stand (l.aeey &
Johnston I9W), hutalypts capable (if vegetative

re.erowlh can live kinder lhan single -ictnmcd oec-.

i kysoi.c/,-// mXi
The question has been raised as to whethet tins

•South Australian populUlfcw <»!' & yj<>l>uln\ v.|,

hni'sintti is natural or wheMhcr il uti^hi havr lver<

planted after Hie arrival of pa.sloralisls lo Ihe area A

large siand of E. ^labahts ssp. fy'a asiaht IhaL muchly

lorn ted a rim: shape was found al the site at about

K50 in aliunde in Ihe WOSlCJU sub-pt.pulation This

siand is very lui^c, being 10 in in diameter and

potentially could have arisen I'rom lignoluherous

yrowth Other liynotubcrous stands til a similar stye

and possibly even larger are a!s.> present al tin.
1 sik.

Iiur arc more difficult lo identify beemtse of

lignoluhcr Irapmentalion and uou circular

development of the stand.

Molecular markers are essential in itlcntilym:

individual genotypes and study my ve^cativv

propagation because the clonal nature i>l some

vegetation cannot he established with confide-no k\

morphologies! assessment alone. Random Amplified

IS-hmorphic l~>NA iRAPDl {Williams w «L 1
*>*>!

>;

Welsh Ar MeClellaml WHOis a useful type ol

molecular nuukei for the stttdy of yrnene variation

,nt._c numerous loci can be sampled. RAPh> analysis

has been used exten-.ively in eticalypts. in detecting

differences between closely related specie^ an-i

hybrids (Sale el ol l

ul >f>; Rossetto tt oi I W>. in

studies o( yeueiic di\cr\Uy and population stiuetuiv

tV-.bm p; «l. IW>; Skabo e/ al. l
l )W> T m

finecrpriniin'j studies (KcjI cV tiiiffin l
l W4; Nleshtli

m til 1997: Vatllancourl & Skabo ISW), in studies of

breeding systems (Gaiotto t
j

i al IW7i and in studies

of vegetative propagation bv hjmoujher iKcntumjion

iinl 19%; lysoti fi ttl. I'J'18: RossetUMV al. IWi
The aim o\' this study was to determine whether the

I.ii-m; lionitiulpcrotis E. \>lt>hnlu\ KUp, hicosiala stand

is elonal if il is. then its knee si/e would imply that

it is verv old sugevsline, lhal the population could n"t

have bivn L>siahltshcd hy pasloralists,

Materials anil Mi'tlnnl*

Mature adul" 'eai' material from eight Euidlvfias

iiloi'ufus ssp. bivo^ala samples was weighed ami

lro/en in liquid nitrogen prior in use. four oi the po

samples were from the possible clone and font other

samples came hum trees away front the

lienotubciou.-, stand. The four samples fa Mil the

possible clone came frotn the four cardinal points of

the h^iiombei total ecnomu DNA was isolated

from 2.0 g of leaf material aeeoidot^ lo the CTAB
m^tlind id Doyle A Oi.yle | l

l K»to.

rhe PNAfrom caeb lice on-- ,.s-..,vrd lor k.uiiktm

Amplified I'olymorphie |>NA (RAI'D) maikei-.

(Welsh t v: McClelland I WO; Wtltn.ms ./ al WW)
Amplification i:ondilions were as m Npslirfl -•/ al,

( I w/k f'rimers were obudned t'rom BfMsmrt

Technoto^ies Inc. ( 10000 Allantte Ave., Alauicd.i

945GI USA) ami the University of British Columhn.

(6174 University boulevard. Vancouver. B.C. V6I

1/ kr 'TWnty ftuir printers previously shown lo

produce polymorphic 'bauds ( VaiHancnuri .V Sk.iho

W9) ^<k Lised; UrA-fl-t. OPA-M. OPA 15. OPA-

J7. OkA tr OPIMIS. OPT l

n (^PD-0f). OPL-07,

Dpk-i'i up.c hi. u bc :io. iibc Iji UBCr in.
una: ;• ix, hik* 232, UBCB^UBCUT, UB£ 2A3

IJf-i(. M't. ti»C 26^ and UBC !$0 Awi|mt.._-J

fragmcnls wva* eleclrophoreltcally separated jp .t

|..5'!l w/v ariose eel. using I X THE buffer mut

photographed after snhnine with ethidium btomide.

Consistency ^>\' intctptelation was eslablrdied hy

ftpCXltlng three s.uttples with each priruci. In general

bands were not scoted il they wete faint or diffuse,

or occurred in the extremes oi the amplified st/e

range. Only bunds that wete present m 259i 10 /'

of the sampler were used in the analysts, as lepoitcd

m Skabo ct at. W&
I he presence/absence of RAPObands was used to

eakulatc a similarity mairis o\' simple maiehiue

coefficients (Sokal & Sneath WCjJ), tisme the

NTSYSprognun (Rohlf |y u3)-The suuple maUhiuy
eoelfieicnt (SM) is delined as the total numhet nl

lii.m hes i,-,ii;M«-d absence or presence) between IWU

indniduals. divided by Ihe lotal nluubci i^( banJs.

scored Thu sjme proeratn vvas then used lo enlcukat

the elusienne ol trees with lbs UPGMValgorithm

anil a dendrogram showing the rehitedncss ol the

samples was pfOullC&d

Results and I Hsenssion

kouy fitphl polymorphic bands that mel "in

selection cuiena were scored for the eiitht l)N'\

:-amples. Samples 1-4 Irom the possible

heiiolubeions sUuul Wcmv iilentical with a Nimilaiuy

ol 1.0 (Table I k Samples 5-8 wete all different fjl)nj

one anolher and loim samples of the liyuotubeioMs

siuiilI (Fly. I). The tree most closely related U» the

h^notubeicius stand, tree s, joined Ihe ligt)t)iubL*tous

stand samples at a level (SM -0.?Xi thai ihHW%tllfll

it ts not closely related lo il. Nesbitt el al. liys>7"

luiintl that RAPOvariation within elones was trivial

compared |u Ihe Variation fouiul even hetween full

stblines and that Mtnilarily decreased with pcdieov

ihsUinee- The lack o! any variation helween samples

from the lieiiouihrioas siand and the mueh b -v\ t r

degree of similanly wtlli lite lest ol* the samples liVja
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Sim(tk- wot* tlln# cftflhreiU (SM) WtjdsiilV trf >nnitiit'tt\ hotwcftt MfTTJfles from a Lucalvptus globulus w/>. hicoMJ-

la pifi'ttkitiim al Ml firvtm m South \n\lrulm catt ahtlctl in/// KAh'l) markers

Sample muiiWtfno.)

do. i 2 .1 4 s ft .7 ;•;

t

2

1.00

l.oo 1.00

3 1.0(1 1 00
| .1X1

4 1.00 I
INI 1.00 LOO

5 0.6! 0.54 0,57 0.57 1,00

ft 0.34 CL33 034 0.34 17 1 00
' 0.43 0.43 0.43 0.43 (140 0.40 1.00

8 0833 0.33 0.34 0.34 0.3R 04" 06fi I 00

Samples Mare from the !0rn wide Jignotuberous stand- while samples 5-8 are I'mm individual dees in Die vicinity »4 ihe

stand

SM

I—

(i.75

Pi;*. I. I Pt '.IMA clustering nf samples from a EucalyptUX

xlohtiltts ssp. hii'iskiUi population at Mi Bryan in South

Australia based Dii a simple matching eoellicient ('All

mcasniv iMl similarity calculated wilh RAPD markers.

Samples 1-4 arc I'nun Ihe tOfli wide lignoUihcnuis slant).

while samples 5 S are l'rom individual Irccs in the

vicinity <ti ihe bland*

;t relatively large number of polymorphic hands, is

very strong evidence lor (he clonal ily of samples I-

4. Assuming ihe growth rale ol the fc. globulus -so.

hico.Mttltt lignoluhcr was similar in thai given hy

Tyson i'/ ii/. (|0OS) fur £ ristttmii Hook. F. and /:.

tiM\i>tl{ilinu Labi Hi of about 2.5 mm/year, ihen ii

wmiM have taken 4000 years Cor Ihe /•:. ^fabulus ,sp.

hicostaui lignolubcr lo achieve its prcsenl si/c. This

gre.)wth rale was comparable lo lhal observed in E.

t>fn>\ii Fj MuelL ev Miq by Wellington rt tiL ( I9 ; 9>.

bui gtcatcr (hart lhal obtained I'm a two metre

diaiucler lignolubcr of/., aurifetv ). D. Ilooklllcad

es l.acey 1088), We cannot say how old this

individual really is. but it is probably much more

lhaii 200 years old. This population uf A', globulus

ssp hicf/skitti is therefore most likely to be natural

:mmI indeed an interesting remnanl that deserves

consctvalion. Although ihe sile is being grazed b\

sheep (which would ailed the rare um.lerslorcy

species and (he eucalypl regeneration). Ihe trees arc

long lived and not noiiceably altected by grazing.

Thus the population is not undci any short lerffl risk

from ihe current land practices.

How did the E. xlobttht.s ssp. bicosiaUt gftl

established on Ml Bryan'-' One possibilily is thai it

mined to this site through natural long distance seed

dispersal. However, this eucalypl laxon, like most

eucalypls, lacks adaptation for [onfi distance seed

dispersal (Polls & Willshirc 1997). A related

possibility is that this population was established from

seed I ran* ported by aborigines. Another possibilily is

thai it could have moved is ssp, hu'osniM pollen

coming from alar and hybridising with an Unknown
resident eucalypl species, such as the related U
goniocalyx K Muell. e\ Miq. which occurs within 00

km d\' the sile (see Potts & Keid I98S for an example

of this evolutionary mechanism). This would explain

why (he chloroplasl DNAof this population is ol a

lype very different from that encountered in other

populations of E globulus so far surveyed (Jackson til

uL 1999), None of these hypotheses can he disproved.

ll'Avever. perhaps the simplest explanation tor ihe

occurrence of tt xhbabti ssp, bicositita at Mt Uryan

is ihul the Victorian £. globulus ssp. b'tatstatu

populations were once connected lo Ml Bryan al some

time in the past. When this would have occurred is a

mailer tor speculation. Il is unlikely lo have been ill

ihe last 35.000 years since the current aridity and the

even greater aridily around the glacial maximum
make it unlikely that the Murray Rasin could have

sustained /:. globulus ssp. hwoslata populations. U has

ofleu been assumed thai this aridily may have been

fairly constant from the Eocene to mid Miocene

marine incursion inlo ihe Mtinay Basin (Marginson

& l.adiges I98S). However, rccenl evidence from

Lake liyre suggests that there mighl have been welter
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periods between 50,000 and 35,O0Qyeai'8 BP(Magcc
Sc Miller W>K). Therefore, il is possible ihul duriny

these or Other previous wetter periods, an E, globulus

ssp. h'n-ostuiu lorest. could have been more or less

courinuous from Victoria to Mi Bryan in Sotith

Australia.
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